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Abstract of JP7302889 

PURPOSE:To remarkably lessen the defects 
in the single crystalline layer on an insulator by 
sticking a second substrate onto the 
nonporous single crystalline semiconductor 
layer made on the porous layer of a first 
substrate, and then, separating these two 
substrate at the porous layer, and then, 
removing the second substrate and the porous 
layer on the first substrate. 
CONSTITUTION:The surface layer of an Si 
single crystalline substrate 1 1 is made porous 
12, and a nonporous single crystalline Si layer 
13 is made hereon. Next, another Si 
supporting substrate 14 and the single 
crystalline Si layer 13 are stuck fast to each 
other through an insulating layer 15 at high 
temperature, and then those are stuck 
together by anode junction, pressurization, or 
heat treatment, or these combination. Next, 
the boards are separated at the porous Si 
layer 12. Furthermore, the porous Si layer 12 
is removed selectively. That is, the single 
crystallized Si layer 13 in film shape is left on 
the insulating substrate 15+14 by etching only 
the porous Si layer 12 by electroless wet 
chemical etching. Alternatively, with the single 
crystalline Si layer 13 as a polishing stopper, 
the porous Si layer 12 is removed by selective 
polishing. 
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vxm-^ty^^xm. 
xmr^xm. 

mm 2 \zm^mmm^<o^mm. 
ri!>^m^m 1 2 \z^m(o^mi^mm<ofi^m^ 

ti^ai^^ 1 h^\i^\t2\zmsL<o^^wm^<o^n:^ 
m. 

imm 9 ) 6&i2*?iajscoi^3siix>^^>^^$ffit.i 
xyit^n^mmi3!>i\^^\t2{zfQ9i<o^^mw&«i<Df\F 
mm. 

mm 1 0} gDiB^TiMjgoKi^&n. nm^ms 
^mmmnnmm^^^mi^m^Tshy/x-tLxm^ 
mizmmth c tiz^ o^tti^mm i fe<5(.Mi2 \z 

immi I) m^z^iinm\z:iiif^^m\t. aso^ 



(2) ^P8¥7-3 0 28 8 9 

±, tilfBH 2 coa#^(0^ffi±OiJ>;^ < t ^-l^izmjiit 

^mm2 tz&m^m^m<oi^&:J5m. 
mmi 3] f^m^. ntmsio 

J ®. mmsit N« ffi©4>A^^3tfn-5ii^:ii 2JC 

ii? [111*^14] fi(lffittD-&t>1t-X8tt. iD 

ntc:&iktz^ offt>n^mm i xia 2 \z^m,<D^m(^ 

mmi 5] mmitmm^^^xm 
^zti^mm 1 xii 2 mm<r>^m<^mm(oii^^m. 

mm 1 6 ] wimmmitssin. h f jSfK«i>Tff*3n 
^u^^ 1 5 \zmmo'=^mi^^^<Di¥m:^m. 

mmi 7) ^s2^^Ls®{c:tett^i^®tt, m^ji 

mmi 8] f(j^^?L!a©tci3^t^4^®«. 
^mmmtf^i^m^mw^^WA't^ ^t\z^ off t>n* 

[ia^«2 0) t5E^?LSJi»wi3ft'5^Wtt. Oxn 
^ f«*^2 1) f(liE#?Lltl<0#?Lffri. 10-80 

%(om&\z^^mmih^\t'^xx2\zmmfD^m^msi 

[000 1) 

40 ^'^<DT*6. 
[0002] 

\t. S^UnV :t> >->ztl>—5^- (SOI) «^ 

1. ^^mmmw^xzi^vmtimm. 

2. nmummz9itxx^^^. 

0 3. nm&ty&^ztmmitti^m. 
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[0 0 0 31 ±^VftA:o^y^/U7.^^±<0^<(0n 

[0004) Special Issue: "Sing 
le-crystaJ silicon on non 
— single-crystal insulator 
s " ; e d I t e d by G. W. C u 1 1 e n, J 
ournal of Crystal Growth, 
volume 63, no3. pp4 2 9-'590 (1 

9 8 3) . ^Tz. ¥iesi^-7r-rrs«±ic> 

S l*CVD (flS^affiffi) A,^DXfcr3^4^->-$ 
(DT^l'^-a-AtOS \^-\<DmX. ^VXM^Ohm 

wi<D^mt&t±mmit^<Dmn\zj:o. ^eofSfflc^jc^^^ 

[0 0 0 5] 1. Si mm^m^^mm^itmz. 
m^fxs is«^a^«ic^ai$^, 

S I mjtefiJ@«:^^^-r^. (CCD«^lCtt. S i O2 ± 

\zs imtomm^thiii'^. > 

2. s \ ^^&^^m't<Dh<D^^^mtLxm^u ^ 

t/i/fG a A s^a)ft:^tt4i«»S«±irxfcr^+$/r 
(0 0 0 61 vii^u it^mmw&wt. mx. » 

[0 0 0 7] Z0>J:oUCLi^^. SJcffiT, fi«t0Cl9d^ 
[0008] 

¥gl:i:LT, CVD{CJ:D. ©ft, ^teiSSS I 

T. /s^^aJiiCcfcDs^flfiaA-isjxe^^^i^-^;!.^^^^^!-^ 
^a^^i^iMi, ^tefis i®ic«^. u--^ 



> ^$i8¥7-302889 

(Zone Melting Recrystalll 

z a t f on) tm^tixi^^. Z.ni^(Dl5m\Z\t^n 

&miz^±(Dmm^^hx^o. x^wic*- 
t^{z\t. m^mitit^tfif). m^^mmxu^d) 

i&1X^(0^mmzmmt^h^. C<0o^. Zone M 
el ting Recrystallizationj^ 

[0 0 0 9) ±iB2C0;^&-C&'5S iS«SXfcr^^4^> 

[0 0 10] 1. vs?(om<^mc^;^^xy5^>i^$ 

^(omm^^mm^^^x. m^^^^^s\m±\zwm 
\zm^nxmm^m^nfts i ^^a^i^^j^^-r-s. 

i saw^^n ^^•r^»xev mjsss is« 
&sjffij:Dw@bT^pgi^fcs 1 Mfiso^^^a-rxe 

[0 0 11] 2. -tJ-^f^^y^^X (S IMOX : Se pe 
ration by Ion implanted o 

X y g e n) t$f^ti^s I ^^^&mwL^ izmmo^ 
>ffiAicJ:o s I Oi m^m0trr^-:^mx^o. s i :/ 

h^. Lff^LUii^^. sio» m^m^t^yttt>iz\t. 

5^>$l 0»« i on s/cm» &L±hiSiAr^&^ 
(00121 3. ^?LSS 1 <OK<klCi:$R®(*:^fi|C 

*osoi«jg$?gri£*r5;5rife. z<o:^mt: pss 1 

^te^l3i«aSffilZNSS IS^T^P h>'f:i->ttA, 
(-f^-fte. J. Crystal Growth, vo 
1 6 3.547 (1 98 3)), t>Ktt, XtT^* 

cfcos ift^Htici:^lcHF®a[t|»®©ffi<t«&k:i;0 
PS?S iifefi©i5^?&^a®fl:U/!:a)S- iSiiKfttC^D 
NSS i ©$Km(|:5>®-r^>*-&T&^. *;/^^Tli. 
^^^nrv^-ss i®«tt. r/Kxxe©^A*c^^ 
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(0 0 131 ^jt. ±M<D^vU9^oso I (omgi^ 
mt\tmtz. at*, s mmitLitwo 

it. so im&^mfSLt^:^mi!fi&.B^iSirx\^^i>. c 
[0 0 14] 1. mm\z^mmk. 

2. jl^X5;5^>ifjrJ:s»iMl: 

l<0W®-CttJ^-{C»]Kil:r'6ilt)&^eB|glT^S. l^iC 
-5. 

[0 0 151 2©Xy^>ytti^-;fe»K^klC>g- 

;^8£)SOIJiC[)l$a{i}0m^^CF>f^JSjj^;dt«<& (C. H 
arendt. et. al.. J. Elect. Mat 
er. Vol. 2 0, 267 (1991). H. Bau 

mgart, e t. al.. Extended Abs 
tract of ECS 1st Internat 
lonal Symposluni of Wafer 30 

Bonding, pp-733 (1991),C. 

E. Hunt, Extended Abstract 

ofECS 1st International S 

ymposlum of Wafer Bondin 

g. pp-696 (1 99 1) ) . 

(0 0 1 6j ^^\z^r>^t>ik^m\^^it^m{^mmt. 

-5. 40 
[0 0 17) Xyfcifi-DX. ftSiD^3b^lCJ:-5SO 1 IC^ 

[0 0 1 81 ^it. /f7;^icf^^$n-6jtsiittisi«± 

;^»®sifi«, mWL(Dmfkf¥^^EL^\.x. 

t\ ^<x^^myzvt^it^r. n^wt9n^x\t 

zt\z^ox^r)^ ^ic. s iJS€«fflLTt>. $mtt 
^^^mm^tui\.\ so 



[0 0 1 91 hZi^X. 3tS®eS«H:. 3t§5fc5»^T 

{t. %nm{tr^\z\x. ^^mu^mm-ifis^^mtu 

[0 0 2 01 bitdtoT, *SSS i ^^fiias i T 
[0 0 2 11 ±T5fi'<;ft:J:5tv <l:^«!J*««:C05^;W 
[0 0 2 2] S iS«±»::GaAs^CDfl:^^ 

[0 0 2 31 4&^cD^X7>f 5^h$e«rr^>;t«> 
^TLSS I J:lC^k-^4l5^^«:Sxe^:^>/-^;P^^$^ 

f^^\t. ±mLft^mi^\zm^. ^ic4^ra^5-2 1 a 

(0 0 2 51 mwj^m\zm^^^nyt:^m\t, )^coti>o 
(D'boT*^^. fip^. 0Kmmi^&^^i¥mm±\z^^ 

®4^^ftfS«*Xy^>yiC*D»*'r5^:i:$1$at 

(0 0 2 61 ^^mt. ±m\yTcmm^M^i^^m 

:^^^mznm^'&x^mw^^o>±^^(Dm±. ®n 

(0 0 2 71 [%^OBft9] iij^O^^^::^ 

7^^nit:^m^. m\z^mLrc^m^^iR(of^^m^ 

(0 0 2 81 :^^mm\<oQmt. &^»iz&tix. 
mmizmi^-^mtt.. mibxmnftms^^^mr^m 
i^&m^m^^x. ^m\zmai^txft^m»mi^^\^^u 
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[0 0 2 9] 2|:$e^<^s(c9Jc[>sMa> miw&i 

[0 0 3 01 *^^(^MtC&J(DgW«. S O I *l5iSc3?;^ 
[003i] 

1 (oSflc^^fij^-rs^^Lsesj^sfe-r^^xg^wT-s c: 
«:igfiE*r>5xs, m^^vc^^t^^^M^m 2 

S«:iia&®^:ft-LTfl!;D^t>-lt^»Xg> StflBa&O^*^ 
itT^j^^nfc3l^=&gtJ^^?ll5®{c^i.iT:J>J@T^X 

da^i>iai$njtB2c?>si*±icffi$n^:^^L®®sr 

[0034] 

[0 0 3 S] 4^^E»lC<l;nif. O^igti^ 
Q«:©2»pAT. J^-<t. axhcoffi 




4^§a¥7-302889 



8 

«^ia0K^f^sr«^i5{ct>. iSffiitesos-^. sim 

[0 0 3 7] *«9gic:6V>Ttt. ^?l®®^:fhLTS«: 
&2::3£;l±fc^^©-r<SCi;&n?^> :J^^^O-:^coS{|j 

[0 0 3 8] 7(c^QQc;^v^T(2> m^Qs^xz^^nm 

^IC2ft0giJ<^S«:^Sfir3^*?ii-fc^> g1iE^?l®^T 

(0 0 3 9J *»^©4^^(*:a;«Of^ft*ft&->U=l> 
[0 0 4 0] ^?ISS I (D«Sttd9^»po r o s 1 t 
en^^. p o r o s i t yjj^ 5 0 

ft. p o r o s I t y«:Jijto$1?n»?<tO®V>:;l!)T*7L 
[004 1] Si S«ttH F^SacSfflV^iTcSffinsj^efeJC 
miSSSI(0SS2. 3 3g/cm' l::it^T> H 

FmmmBi^ 50-2 0 ^jc^flj^-fr^ c t^^<om& 
T#^>. c(7)^iinm\t. T^(Dn^}zxK>. nms i 

(0 0 4 2) ^^ns Wt. Uh 1 1 rmiZ^^Xl 9 

:t (A. Uh I I r. Bell Sys t. Tech. 
J. , vol, 35. 3 33 (1 956) ) . 

[0 0 4 3] ^ifc, ^i'fj^^immit^\zm^s \ 
iommKiiB^^m^v. HFt&m^os \ <DmmR^tz\t 

(T. ^Ji-ii^, J. Electroche 
m. Soc, vol. 12 7. 476 (198 
0) ) . 

(0 044) Si+2HF+ (2-n) e* -S i F» 
+ 2H* +ne- 

S i F, +2HF-^S I V* +Hi 
S i F* +2HF-*Hi S I F. 

S i +4HF+ (4 -A) e* -S J F« + 4 H* +A 
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S i +2HF-»Hi S } F. 
[004 51 £(±<0Ct3&^e. jE?L<^fflE-rSPSS ! 

issE^nTu^. «a mm. «^ 

vol. 7 9. SSD79-9 
54 9 (1 9 7 9) > . (K. I ma i, So 1 I d' 
State Electronics, vol. 24. 
1 59 (1 9 8 1)). 

[0 0 4 6] iSiiafiNsis i T*ntf*?ie^ 

$nS(toaet>*0 (R. p. Holmstrom 

and J. Y. Chl.Appl.Phys. Let 
t.. vol. 4 2. 386 (198 3)). PH. N 

[0 0 4 71 *?ifis j^ictt. 
nxiJD. ^?LH©<3!>±gi^-^iBasi®*xhr^=^"> 

(0 0 4 8) ^fz. ^iimm\t^o)^mz±^(o^mit^ 
m^tsnxi^^&iz. mm^^^&.TiztSL'>t^. ^(o 
^m\z\t^x^mmf>^fmmzm:k-r^rc^. ^ 

m&tzit^x. mL<mmt^nh. 

[0 0 4 91 [^fgSB^fifiJI] ai (a)^lC^fi:3 

\z. *"rmi©s i¥teas«i itiafitr. ^<d^ 
M)aS#?LHftl 2U ^HS 1 1 2±tzt^3^nm 
^;bs i®i 3J&jgfirr-2> (01 (b) ) . 
(0 0 5 0) ^\z. mi (c) ic^-rjipic, 

(0 S i 5tt$S(S 1 4 S i jg I 3 <h i^ttfiJi 1 5 

\mBmi s^iti.x^mizi&^'r^. mB^i snm 
ite©SiH±. s \^^^^} 4ii<o<;^u<tt>-:^\z 

(0 0 5 1) *ic. ^uns \mi 2xikm^m-r^ 
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(01 (d) ) . S l3tl5S«(B5«. #^SS i 1 2/ 
#i^&S f 01 3/tt€b/gl 5/S \ ^nW&\ 4(0J: 

(0 0 5 2) $6»C, ^-^ms \ 1 2^S««lCl^^t* 

tt>t-S^*>-*$»lniLfcS^«®*;fe<i:t>iaa 
^ifll^T. *?1®S i 1 2(^^^m^mm^{t^:i^y^ 
>4'^lxT|g&ttS«l 5 + 1 4±lC»«^Ufc*JKaS 

(0 0 5 3) *-5«.i«. #jKliS lei 3$WifXh!/ 

>^^-i:ur#?iss 1 1 2^mmmxm^'r^. 
(0 0 5 4) HI (e) *^mx%^nh^m» 

20 mWif^^^tX^. ^»i4Ji«(l 5+1 4±IC^«SSS I 
^13;&«¥Slc:, hfi^hi^''\znmit^tlX. OjlJ\± 

im\zmm'r^zttf^x^^. 
[0 0 5 51 ^los i^is&sfii i». mm^n 

s i^m^Lx. mm^mmm^x^ut,^\i^sfttix 

I m^&mm 1 1 h vxmmr^. 

(0 0 5 6) ;4c3«^fCi5ViT> ^nnS I®T2t50S 

omEELx^iinm^WL'D£:'r:^m. ^n^tKomt^ 
^mm\zm^. mm^^mt^:^^. ^^nmmizmM^^ 
'toAt^:^^. f&o^t>^r:,&i^(omm\z^U:^^ 

[0 0 5 7] *%5gtri3ViT, ^Amizmvft^nns i 

EO^nm (por OS i t y) -«6<)lcttl 0- 
8 0X(O«5HT*O, ^0»^L<\t. 2 0-60XOD 

40 (0 0 5 8) [||j6gS8«^2] 02 (a) \iZ7f^t^o 
\Z. ^-rUlOS i*teSS«2 l€:^IcLT. ^(on 
ffl®**?lBft2 2 U *?IHS I 2 2±IC#^H^ 
«SaS i!a2 3i&}^^rs (02 (b) ) . 

(0 0 5 9) ^fcic. 02 (c) K^r<fc^k:. ©35^^ 

7xicf(a$n'&3i&S2ai£$i9a«2 4 ai^^as \ is 

«2 ^ t^lSSIS2 3<bli^S2 5^/hLT3aSk:^ 
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10 0 6 01 A\z. *?iss i»2 3-es«$»ii)r^» 

(^2 (d) ) . 3^igiaii^^fi&iS»^. ^dflMS i 2 

(0 0 6 1) $6c. *?LSs 1 2 2^mnm\z^^r 

t> if s ^if^-:tj^mivftm^m(D^pfsi< th^mm 
$:ffl^>T, *?ias 1 2 2(D^^mmmmii^{t^xy^ 
>i^i/T*a®ttia»tta«2 s + 2 4±ic»K^u>t 

m»aS i@2 3$^$«^^t-;&. ±IBPJ2£b);t<J: 

[0 0 6 2] $>^K^\t. ^m^S ie2 3^9f®Xhy 
/^-tbX^^nS i 2 2S:SgiiW©TKJ^f 

(0 0 6 3) 02 (e) »Ctt. ^^fR^^gT^'&ns^^^ 
mm^^^ti^. 3fca®<4^ttSi|: 2 5+ 24 ±lcm 
fii^S i®2 3 3)t5|Zjaic, U;5^t>i^-fc:lim3nT. 

(0 0 6 4] «8kfrttS2 5li;tt<TfcAV^. 

(00 6 5] ^i©s i^^ssfi2 ui. ^^^nm 

(0 0 6 6) mt^m^ms] 03 (a) ic:^-rj:^ 
\z. ^rmicDs imj^ss^tea i^fflj^LT, 

teSfc^*«#B3 3^J^«'r^ (BI3 (b) > . 

(0 0 6 7) *ic. 03 (c) ic^-r<fc^ic. 

O S i 3 4 ^^^S^^^ifi^l 3 3 <b 

0K0^t>1i:5>. i:njCJ:0, S I 3 4 t^ter 

^13 3 3 t}t^Bm3 5 ^^bT^@fC«d'r'&. 

la 3 5 \m^m:'^mmm±. s i 3ti^s« 3 4 ± 

(0 0 6 8) ^nnS 1)8 3 2TS«€:^S5T^ 

(03 (d) ) • s f ^^a£fi^». ^uns 1 3 2/ 

3 4CDJ:3/i«liSt;i'5. 

(0 0 6 9) Se^lC. #?L®S i 3 2$S«e9JCl»^'r 50 
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x-j^>{/m^mi^^x. ^uns 1 a 2<o^^{t^xy 

^>^tTJ5&»ttS«3 5 + 3 4±lC|l»mb/t*«[fi 

(0 0 7 0) h^\^t. J^um:^^^m»m3 3m 

[0 0 7 1] 0 3 (e) fctt. 
S&d^^^ns. ^(4^3 5 + 3 4±\zmi^^{t^ 

^^mi¥m3 3iii^mz. \.f^^h^-\zf9M^tt^nx. 
03:/\±mz. ±mm\zj^^^n^. c^Lxmi^nft 
^an^sffitt. it^f^^^mi^m^tLx. ^^\ztimi 
imtnit9^m-T^mti^5^ti^^M.xh»m^^ 

[0 0 7 2] ^^^^^iii^&i&LtLxm\^^^m^tz\m 
mm 3 5\tfx<xt>i^\.>. 

[0 0 7 3] SB 10)5 i¥iiessfi3 i\t. mm^nn 
s I sis^afeUT, ^mw-mi^^mmx^i^v^i^amnx 

i ¥)^as«3 ^ tLxmx^^. 

[0 0 7 4] [nmmmm4] m4 (a) ^z^t^o 
iz. ^rmKDs \mmmmi^m^vx. -eon 
mm^^nmtA 2 ^?lss i 4 2±i:if#?Lfim 
i^a<i:^«5^««:ja4 3S:j&fiEr^ (^4 (b) ) • 

(0 0 7 5] 04 (c) \Z7n^J:^\Z. ^n'^fS 

7Xlcft^$n^^Si@i4^lfS«4 4 t^t^&it^^ 

^mi^m4 3 t^mtM4 s^itLx^uxmm^i'tkft 
W:. iss^^* IDEE, h^r,^ti»Mm. %'&v)»:cne 

ik^n^^4Atmm^m4 3 ^(^i^@4 5 %:^ut 
^mzi^^-r^. i»a»4 5»^)iss^^i^4^^if:ii 

±, ^aiS<4^ftS«4 4±(^)^;i< t^-:^izm^T 
^, *SLJtti^<4®^ffi&tt3;5i^3ftfil3TK0'&t> 

(0 0 7 6) ^?LIIS i®4 37?fi«$5^«!rri 

(04 (d) ) . ^nns \ 4 

^i9m^4 4o^of3immtft^. 

(0 0 7 7] 5 si::. ^fl>®S i 4 2 ^jl^e^fd^^f 

Xy^>ifWi^m^^X. I 4 2 0;?^&>fb^X:y 

?^>i^l/T»&ttS«4 5 + 4 4 ±»C»Kft:L>h^tea 

{t^^'^mi^f^4 3^^^^itmm^. 

[0 0 7 8] h^\,^\t. m^S{b^^^<${t^l34 3$(ff 

[0 0 7 9] H4 (e) JC«. *52^T^6n^>¥^«c 
S&«t^$n'&. 31^ii4tffi&ttSfi4 5 + 4 4±(C^ 

i^Bit^^^m($^4 3i>^m\z. Lt^^t^-^z^^it 
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J3 



to 0 8 OJ »&^«E®4 5tt;i<Tt>^K 

[0 0 8 1] %i<os imisssfi4 ^m^nm 

[0 0 8 21 mmmmms] as (a) ic^"r<tp 
m(o^mm^^^mt5 2. 5 3 Piffia>^?LSs 1 10 

5 2, 5 3±(C#^?LII*teSi|i«#®5 4. 5 5*J^ 

(gS (b) ) • 
[0 0 8 31 *IC, 05 (c) iC^-Tcfcpk:. 2*cr)3t 
^;Sfi5 6, 5 7iJi^S^2i(|:ii5 4, 5 5 2:$ien 

6, 5 7^:^i^S@5 4. 5 5<h»^€5 8. 5 9<& 
frS54. 55±. ^J$S«56, 6 7±ca^;5:<<!:^ a? 

(0 0 8 41 P^?L®Sie5 2, 5 3TS«<& 

^^mr^ (0 5 (d) ) . 2<fi:<D^Jtii«tt> 
S ! /*Mfi4i«*S/ttj»«/X»S« (5 2/5 4 
/5 8/56, :feJ:t;5 3/5 5/5 9/5 7) cO<fca 

[0 0 8 51 P5^®Si 5 2, 5 3^m^m 

iCKtSf #11® S 1 5 2, 5 3©^*3^WJCft# 
Xt/^>5^Ur3tftS«5 8/5 6:fe,t;a^5 9/5 7± J» 

Ljt^ieaifi^^f® 5 4. 5 5 ^m^^^m0L 

[0 0 8 6] ^«ia'K^{4'@5 4, 5 5€9F 

i?X h 5;/t-i: UT#?ISS 1 5 2, 5 3 &SiR> {jIFS 

[0 0 8 7] 05 (e) \z\t. ^^mxn^tx^¥^m» 

mB»m^nr:i^=T^^^i^mti^oMit^^M.x 40 
mm\z^t^z,tii^xt^. 

[0 0 8 8] i«»^«£€5 8, 5 9»S^<Tt)Aif). 
to 0 8 91 3t^«ffi5 6, b7\m-Xtl<XhA 

[0 0 9 01 % 1 (OS i j^iisfi«K5 1 \t. mmmM 

l¥6©5 1i:LTfi!ffiT€-5, 
[0 0 9 11 

[^^1 50 



4#B8¥7-302 889 

14 

mmmi) 6 2 5am(OSI^S:ftofcltfi«iO, 0 1 

0 • cm(DPl!C0 6-f V^^gO^lO (1 0 0) i^l^Bt 

(0 0 9 21 ISffi«;fiX^mMiT<Dt;feDT?*t>/w. 

[0 0 9 3] 5 (mA'cm O 

ISefl:^®fK : H F : H, O : Ca Hs OH= 1. : .1 : 
1 

*?LHS \<0^h^i 1 0 (/im) 
Porosity:15(5g) 

fc. *?LHS i±tzCVD (ChemlcalVapo 

r De po s i t I on) m\Z^r>m&^S 1 $rl u 

5. 

[0 0 9 41 V-7.ii7. : S 1 H2 C 1 2 /Hi 
/JXbSS: 0. 5/1 8 0 I/mi n 
fSxmij: 8 0Tor r 

: 9 5 Ot: 
^:&iia[:0. 3/Am/inin 

1 0 OnmtDS 1 Oa ®<&JgfiELfc. 

[0 0 9 51 SS lOi iS«®iS»JlCffl:gU?t500n 
mOS i O2 P^^i^Lll^S i J^OSM^i^m^^^ 
■ti^. m^t^i^Tc^. S 0 ox:- 2mm<ommm^L. 05 

[0 0 9 6) aSD'&to-frfc'>iA<OBHc^LTMiS:&|Rl 

lCi^-lc+5>J^^lo®0:fj^;to;tAci:C:5^?L®S 

M<^m\z\t. ii&0'^t}^rtOx.j\<Dmmiz'yu-h^^ 
mm^m^^xmmL, i&-y'u-h^f^:fiy-h^m^\z 

[0 0 9 7] -e^jsi, ^nns \ 9%^mt3 0 
%mm^^^yi^t(Dm^wt n : 5) xmnvts,tiiq,m 

0, mteaS i «:Xy5^-Xh-y:/©«fitl^T* 

®s }ttoi#?x-75^>^^$n, ^±\zm^^ti^. 

(0 0 9 8) $^^iims i ^^&<DmXy^>^miZl[i 

>i/m&t<omnH:ft+(oiimu±\zhmL. 

m\z:^^i^x.yT>^m (a-h:*->df;^hD-Ag» 

(00991 -r^t*-^, S i KfldR±fc 1 timOm^^ 

y^^ifiz^oxhmm^s \m\z\m^i^{tmjii^^':> 

(0 10 0) Sjam^©St«JwJ:-5^®®3^0te*, s 

\ mz\mftftf&^^Kittmx^tix^sr. mt^i^ 
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IS 

ntc. 

[0 10 2] mmm2) s 2 5 tim(Dm^^t^oit^ 

filniO. 0 IQ • cinOPS!'04-f >^ffifi!)Sgl<Z> (1 
^ff ofc. 

[0 1 0 3] mmitaLfk»\my(ot^K>'ci>^it. 

[0 1 0 43 m^^m : 7 (mA • 
mWiit^m^ : HF : Hi O : Ci Hs OH= 1:1: 
1 

p#pa : 1 2 m 

^nSiOm^: 10 (urn) 
Poroslty:15 (%) 

tt. ^RmS i±t:MBE (Mo 1 ecu I a r Be 
am Ep i t a xy) j^lCcfcO^ISSS ! ^0. S a 

[0 105] ia^: 700X: 

ff:^7: 1X1 0-»Tor r 
^:^S:0. Inm/sec 
SjK:950t: 

&^a^ : 0 . 3 um/m I n 
10 0 nm<7)S I 0»®S?i5fiJtL/c. 

[0 1 0 6) «[s 1 02 m&mtw}\zmmi.in:mMi5^ 

10 10 71 f&D'^t>^itOjiJ\<Dm\zMvxmm:^\^ 
\zi^-\Z'^^UEE:b^m^rctc^s^:iims \mi>mm 

»0^t>^ft'>3:/\(Dmm\z:/u-h^&mM^ 
a:3 0 9giaKfl:*J»*t©il^ret (1:5) xmwLi^ 

rizmi). mi^sks \^x.v^ ^ xhv:/<DtintL 
it. 

10 10 9) #*?ISS I J¥-1&^0>^Xy^>m\Z^ 



) 1^^31^7-302 889 

[0 I 1 0) -TiHt}^. SM5JSSK±IC0. S/imCD 
[0 1113 Si§mi^Jia^lrJ:$»r®^.©ifem. s 

[0 1 1 23 mmmi tmmizLx. ±^<oxig$t*D 
Mrctiz^onAmu^mi^m^^r^soim^m 

(01133 i^mmS) e2Siiin<Dj^^^^^ttit 
fitaO. 0 1 Q ' cm<OPllS&5»VMiNie(D6-r>^g 
<0»1<D (1 0 0) «CSfSS HFSFttt4>IC;B 

[0 1141 Sffi^^ftttJ^TCDt:t50T*ofc. 

[0 115] fimi^: 7 (mA-cm O 
B5ffi{bJsaE»fK : HF : Hj O : Cj Hs 0H= 1:1: 
1 

: 1 2 m 
^HmS i<Df§^ : 1 0 (tim) 
P o r o s i t y : 1 5 {%) 

c:<z)a£«*K5»^ffla4'4oorTmwe^tLfc, c 

fc. ^nms i±irMOCVD (Me t a lOrgan 
ic Chemical Vapor Deposit 
ion) ttlCJ:Oi|ijteaCaAs^l /imXtf^^^^J/-^ 

[0 1 1 63 J-7s1i7. : TMG/AsHs /H2 
:tiX&:^: SOTor r 
700t: 

KG a A s E^mtwnzm^ Ltzm 2<ds\ ss®^® 
t$s<3^t>it. fi^^^-frfcefe, 9oot:-i^p^o3R 

[0 1 1 71 KO^t)-&)5:OxAJi3aS«2tI^«lcL. 

[0 1 1 8) ^(O^. iiS^rtSOKfkSlS* 
KTKfeALm *?lSSi£x^U>v.75>+fc!D 
:^T-a-;l'+7ic (1 7m 1 : 3 g : 8m 1 (Oit^) I 1 
OX:xXy^y^Vlt. mm&GaAs^Xy^>^ii 
nrizaO. *teaGaAs£Xy5^-Xh';ry<!)J»« 

10 11 91 ^m^CaAs<0»Xy^>ifmz^r^ 
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[0 12 01 'tftt>t>. S I S«±IC 1 mntom^^^ 
ofcmiSSG a A s ®dtJ^^T-?fc. S I CDS#? 

Xy9'>yiC J:-3T^*teSG a A s SlCJifSji^a^tii 

(0 12 1) Sii©^©e[fi)lJCci:^©f^®g?co^^. G 

[0 12 2] mmm2tmmzi.x. ±seox@^«i>) 

to 1 2 3] ^nmWitVXmimi^^OS 
(.^^»;ii(C^O. «&iiw±OGaAs t>f^^{Cf^St?^ 

it. 

[0 12 4) mt^m) Q 2 b umCO^^^^of^it 
fifaO. 0 1 O • cm©PgS**lwaNSf©5-f >f^i§ 

[0 12 5) ffiafl:i3£^i*l3JEiT©t:teOT»^}S:. 

[0 12 6] fSSSi^dr : 1 0 CmA • cm O 
m^it^mWi : HF : Hi O : Ca Hs OH= 1:1: 
1 

\a>m^: 2 0 (iim) 
Po r o s 1 t y : 1 7 (%) 

fc. ^?LKS 1±ICMBE (Mo J e c u 1 a r Be 
am Ep i t axy) jfelCctO^^^SAlGaAs* 

(0 12 7) @kAlGaAs©^ffit»ncfflltLfc<£M 

oot:-2^ra<ofSiiaJii&L. mK>^t>^^iiz.i^^ 

[0 12 8) f&D^tytkTzOjL/\^mm2t^m\zVX 
[0 12 9] -eo^, ^?ISS i ^^®»ffiTX-;5'> 

ifvfz. *«aA I GaAsttx.y5^>4^$nn::a 

0. ¥MflAiGaAs$xy5^-;;^h5/::/<o«»^L 

(0130) ^ISSA I G a A s <OWiX,-j^>^m\ZS^ 

(0 13 1) -rtit^^. iSy7.&iR±\Z0. 5iiin<Z>JP 
^$l^ofcl^<g©A 1 G a A s Mtm^Xtlt. 
S KOm^Xy^yi/iZ^oXhmm^uAlGaAsm 

(0 13 2) @itlK{C<):'6^@IS^(Di^m, A 



aO) <fWJf 7-3 0 28 8 9 

(0133) mmms) 62Suinm?f^^m^rcit 
®!ao. 0 1 Q • cm(opm$>^^^\ti^&(omm^m(D 

6^>^S<DSB1© (10 0) Jpj^iSS HP 

(0 13 5) igmmm: 5 (mA- cm O 
laffiftj^gjffi : HP : Hi O : Ci Hj 0H= 1:1: 

1 

: 1 2 X 2 m 
^aUS i<0j9*:^l 0 (Mm) 
PorosJty:15(^) 

c:©s«*K^3JfflM«4oot:Tmrait^bfc. 

ft. mmzm^LTz^ns l±\ZCyD (Chemi 
cal Vapor De p o s 1 t 1 o n) j^iriD 

[0 13 6] y-;^;tfx : S i CI i /H2 
^XiSS: 0. 5/18 0 l/mi n 
liT^mii : SOTorr 
MS : 9 5 die 

^£]1S:0. 3/im/inin 
lOOniTKOS \Oim^W^V1t. 

10 1 3 7) i o, mmRtm\zmis.i^its o o n 

(0 13 8) ^^m\(K>^^^m<^^xur>'^t>'^rzO:r 
f\<om\znhxmwi:^^\z-\-^u^\'^^r)-h^m7^itt 

(0 13 9) #?LHs \ m^A^%%mtzo 

^xy5^>i^'r^. #ig©s nixy^>^^$n^fca 
^i^ss i ^xy^ • T^y^vzfmvitvx. 

(0 14 0) i^^?Lss i mt^^o>Wixy^>^m^n 
-r^xy^y^m&it. mtbxi&<. ^unm^oxy^ 
>^mmt<Dm^it\t±oiR^&.±\zhmu tt^^n 

(0141) tfit>t>. S 1 mimhlz 1 u ma)f^;^^ 
a? (0 14 2) Si8m^ffia«lCi:<5l9r®©3K®^m. S 
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[0143] mtS^mS) 62bum(Om^^^ottft 

(OmiO (10 0) ^i^aS HF®j0[4'lC:fe 

(0 14 4) ^^it^f¥imT<Dt:B0T^z>1t. 
[0 14 5] mmmSt : ? (mA • cm-*) 

: HF : H* O : C» Hs OH== 1:1: 

1 

Wfl:4 m 

^HmS i<om^: 3 ium) 
Poros I t y : 1 5 (X) 

:: 30 (mA - cm O 

;HF : Hi O : C» Hs OH=l : 3 : 
2 

: 3 m 

^nns Kom^i i o (^m) 

Poroslty:45 (%) 

^<^>SffiS:K^#ffl5C«f 4 0 0Tcx?i^ms^fcL/c. 

*?ISS ! AlCCVD&lCckDJ^ISfiS I so. 3 

[0 14 6] 'J-X^7. i S iH4 
+-^U-^-:^;x : Hi 
^: 8 50t: 
mi} I lxiO-*Tor r 
^Sj$^:3. 3nm/sec 

1 0 0 nmOS i Oi@$^J^U^. 
[0 14 71 lOa ®^ffii9JI'ffllcL^:5 0 0n 

It, ^tt^-a-rcs^, 7 0 0t:-2^racDi8ttBs&u b£ 

[0 14 81 ^SS09lCD¥ft^ffi«'^T, lAO^tJ^fc-i? 

ass I*tSmL/S:. 
(0 1 4 91 -^CO^. ^IIHS }Ja^HF/HNO» / 
CHs COOH»©Xy^>i^?RTa«Xy^>if-r 

(0 15 01 ^^fl.®s f migscD^xv5">^^a?ic?^ 

[01511 -r/ib^> S I KltBLhlC 1 a m<D^^^ 



a? 



[0 1 5 21 ai§m^©!§mJc<l:^»rffilil^Oitem. S 

[0 15 3] (^lfi|n|7) 6 2 5am<D9;!^SI$Oilbit 
fiiaO. 0 1 D • cin<DP®*^VMlNS<7)6-f 
Ji) (0^1© (10 0) ^^SSlSfi^. HF^fiS»t»»C:fe 

[0 1 5 41 l©ffifk^^fr«e^TO<!:*J0T^-:>fc. 

(0 15 5] QiSiSffi: 5 (mA • cm ^ 
Hffi^^fflc : HF : Hz O : C2 Hs OH= 1:1: 
1 

: 1 2 m 
^H^S 1 0 (wm) 

Porosity:15 {%) 

iiosteSK5RS?fflm4'4 0 oicrmPigKjfcLfc. z. 

It. #?LSS l±fc:CVD (ChemicalVapo 
r Depos i t 1 on) jfelCcfcO^J^fiS 1*1 

10 1 5 61 V-7.i57s i S I Ha C Ii /H« 
0.5/18 0 I/mi n 
iJXBiJ : 8 0Tor r 
iaffi : 9 5 Ot^ 

l^^^j^ : 0 . 3 /i m/m J n 

lOOnmOS iOim^M^iLIt, 

[0 15 71 ^SIOi m^mtwnzmBLttsQOn 

(0 1 5 81 ^mm^o^m^mi^-^x. ftso^bit)^:*^ 
ji/\<Dm\znLxmmi^[piK-f'mjim^moi}^mxit 

4i? [0 1 5 91 't<D^. ^HHS iSS^ISaS iSXF 
(0 16 01 'r>5:^:>^> S 1 Kfl:K±lCl /iin^jp;;?^* 

It. 

(0 16 1) m^m^mmLiz^^mmm^<ouM. s 
imizumttum^ifz^ifi^x^tix^^r. ^ffftum 
&^i>mf^t^nx\i^^zti^m^^tltt. mmmitm 
so mz{yXJLj^(oxm^&D}^u UAnti^mi^m^m 
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[0162] (^16198) 6 2 5MmCD@;!»$}9o^lt 
gfiiO. 0 1 Q • cina)P§S*^»l.i|lNSCD6-r>^S 
<D»10 (1 0 0) *ieaS HF®«^^lC:fe 

CO 1 6 3) ffiffiitfijt^mmTOtiJDTiofc. 

[0 16 4] fm^lSLi 5 (mA • cm ') • 
m^^Wl^m. : HP : Hi O : C> Ho 0H= 1:1: 
1 

^ra : 1 2 m 

*ft®S liOJSi*: 10 i$im) 
Poroslty:15(5^) 
c:©S«$K5J5Sffl^t4 0 Ot:Tmpg^ft;b)t. c 

tz. ^dfias i±«ICVD (ChemlcalVapo 
r Deposition) j^tCcfcO^ISSS i $ 1 /i 

[0 16 5] : S i Hi C 1 1 /Hi 

:^;:^S5fi: 0. 5/18 0 1/mi n 
iST^m^i 8 0Tor r 
@M: 9 5 0*0 

J^fiji^rO. 3i/in/inln 
1 0 0 nmCOS i 0»®«J^^L}fc:. 

[0 16 6] ^sioj m^mtimzmj&hitsoon- 

tttt^li-fc^, 9 0 0t:-2^|lijWj»5!l]l$rb. fl6 

(0 1 6 7] HE-tDft. ^?1®S liB&4 9%^i&t3 0 
9(i§tt<l:;4c%;fc£:<D^^)ft (1:5) 'Ximthl.ltifi^ 

CO 1 6 8] *-^?lSS i ^ISS(7)^Xy^>^^ffilcrc 

t^-rsx^/^^^^i^gitt, a*i)Tfi<. *?Le/a<oxy 

§[) »:^iJi»T^'&@@^^T&^. 
[0 16 9] T;:tt>^. s umfonh-^ 

CO 1 7 0] i&^mf'mmi\zx^mmm^(oi&^. s 

iSlcttgr:/^?i<ea>:^tt^A$nT:fec>T. 

[0 17 1] ^lOS i^^afi^»S@^?Lf9S i$ 



[0 17 2] (^JSW9) 5 2 SiimCD^^E^^fto&tt: 
S^O. 0 1 D • cmOPS*^l^«NSJ04-f 
0%1<D (1 0 0) ^i^SS HFSliSt't'tC:^ 

CO 1 7 3] RBffifl:/^t^m3OTCDti50T&o«:. 

CO 1 7 4] fm.^&: 7 (mA - cm ') 
ia*Sfl:ric«iai : HF : H2 O : Ci Hj 0H= 1:1: 
1 

10 ^ffl : 1 2 (4^) 

l<Dii^^: 1 0 (/im) 
P o r o s i t y : 1 5 (5^) 

ii<oa««:M^^ffl^«^4oot:r2^fflKikl/;fc. c 

#^IHS I ±I;:MBE (Mo I e c u I a r Be 
am Ep i t axy) iilZctOmi^il^S 1 £0. 5m 

[0 175] msL: root: 

20 m-n : lxiO-»Tor r 
fiK:Si^:0. Inm/sec 

ias : 9 5 ot: 

*3cfij^HE:0. 3/im/mln 
lOOnmOS \Otm^m^htz. 

CO 1 7 6] 1 oi mm^tm\zj^nhttmm^n 

2i«<0^ffi«!:$m^a^t>i^, SftfeSlifc^, 4 0 0X:- 
[0 17 7] '^/xAfiSffiJC^MSSagai^^i-, ^HH 

^ s 1 $&s^Sxy^>i^u ^c:^»J7]<053Ocl:3lr 

(0 17 8] -t^DS^. ^?L©S 1 JB£/t-/:77-H^S 
i:3 0%iaKik*95l*ihflDJl'&fiK (1:5) 

^*<^a«xy5^>^-r^. ^^iis ijix.y^>y$ 

[0 17 9] W^Hms \m^^(0^$iJLy9^>ifm}Zlt 

i[) ttl^±«l«T$2i6t;PM^T%'&. 

[0 18 0] r;^t>^. S«5|IS^±K:0. S/imCO 

[0 18 1] ^^%=^mmz^^^w^uoi&^. s 
59 ^^tm^t\x^^^;L^imsL^t\it. 
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[0 18 21 \ mm^\z§k{m^mfSu 

( 0 1 8 3 ] 1 (OS J ¥feais«f^^s*?i@s i ^ 

10 18 4] immmy^) %2^tLm(n^?^^m^it 

^fi$iO. 0 1 O * cm0Plj^^(rM^NS!0^eF@ 
>^S<omiO (10 0) ^i^fiSlS«*. H 

10 18 5] (©ffilk^mmTO^JSDT^ofc. 

[0 18 6] fiSlESK: 5 (mA • cm ') 
JS^^^^mm : HF : H2 O : Cz Hs OH= 1:1: 
1 

^ra: 1 2X2 m 

\ <r>W^ : # 1 0 (Mm) 
Poroslty:15 (3^) 
j:c!)i^«*K3R»BHa+4 0 0'CTl«rW»ibLfc. C 

fc. PlffitJgj^L^^?L®S l±«CCVD (Che mi 
cal Vapor D e p o s i t i o n) j£tc<l: 0 
mi&l&S i $1 umxe^'+S^r^P^^Ljfc. ^fi^fl^ 

[0 18 71 y-XtfX : S i H, C I a /Hi 
:tfXgSfi:0. 5/18 0 1/min 
I^Ts^-h : 8 OTo r r 
iaS: 9 5 or 
fiESilM : 0. 3 am/m i n 

10 0 nmOS 1 OzQ^J^^KUit. 
[0 1 8 81 ^SiOj ©^ffitffJtCiBjibfcSOOn 
tncr)S i O2 iS$H$^b:&2^0S \WSL(J>m^^^'t 

[0 18 9] *:^xA«ffifc*^®/a&^ffl$ii-. *dfL^ 

[0 19 0] #?ias l®^4 93^*Ki:3 0 

«jatefl:*5R*<!:®jgd« (1:5) T«ttAyL]Q:*t& 

so. meas i^x5/f^-zh!y:/cD««tUT, # 
?LHs I tta«xy^>i^*n^icBSfe*^^nfc. 
[0 19 1) #^?iHs \'s^i^Bx<n^y.v=f'y^mz% 
'r^xy^>ifmm\t. mtbx&<. ^as^toxt;^ 

@\zm^XyT>^m (»i-^>:5^XhD-AeK) 
[0 19 2] r«t>^, S i BftSt±K: 1 um<om^^ 



24 



[0 19 31 Sjgm^sa^jCcfc-s^ffiaisofem. s 

[0 19 4] xe^S^^i/^JUS \ jaSffiCKflSKSr^i^c 

[ 0 1 9 5 1 % 1 cos i ¥i@ssfit^se»^as 1 & 

10 <OS\W1&B^WLtl.xm^\.1t. 

[0196] (*tgWl 1) 6 2 5uin©JP**}$ofc 
ItSftO. 0 10 » cm<OP51^^VittN^0 5^>^ 
SO^KD (10 0) 4i^SS iS£$. HF^^iflC 

(0 19 7} iSffiii:^^Wi£(Ta)^*JD-efeofc. 

[0 19 8] HKffiflr : 7 (mA • cm *) 
Sffiifc^^Jft : HF : Hi O : Ca Hs OH= 1:1: 

1 



: 4 (^) 
a? ^HS iOP^: 3 (/im) 
Po r OS i t y : I 5 (^) 

iteS^ffi: 3 0 (mA - cm O 

KSfkfiR^ai : HF : H. O : C. Hs OH= 1:3: 

2 

: 3 (^> 

ItOJ?;?!^: 1 0 (am) 
Poros i ty:45 (%) 

;i(:oS«$lg^^fflm^4 0 0t:Ti^raiafkLAc. c 
^TLSS i±tcCVDl^tc<l:r)¥jliSas I $0. 3 

[0 19 91 y-X;tfX:SIHi 
4^vU"\'-:^X : Hi 
mSL' 850t: 
jS*: 1X1 0 -'Tor r 
ric&iifi : 3. 3nm/s ec 

40 10 0 nmCOS 1 0>IS$^j$L:^. 

[0 2 0 01 SS iO, S^ffi^S^Jtrffl^tU^SOOn 

■a-, fttts-^ita, 7oot:-2^w<ois^s^L, » 

(0 2 0 1) mi (*«>Vittm2) OS«lC^LT|g2 

(^sv^ttSBi) 0Sfiic*V*ifijK:^*i[B;3Lfci:^:^ 
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